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e need for a container that can hold 

CO. sub. 2 at supercritical temperatures and pressures makes it difficult or 
impossible to practice the process on conventional dry-cleaning apparatus. 
Further, because the CO. sub. 2 is supercritical, there is no phase boundary 
in the **rotating** drum, such as the liquid-vapor boundary found in most 
traditional dry cleaning process. The presence of the phase boundary in 
the **rotating** drum (particularly in horizontal **rotating** drums) exerts a 
physical scrubbing and penetrating action on the garments that enhances 
the cleaning thereof. 
U.S. Pat. No. 5,377,705 to Smith et al. describes a precision cleaning 

system in which a work piece is cleaned with a mixture of CO. sub. 2 and a 
**co-solvent** . Smith provides an entirely non-aqueous system, stating: "The 
system is also designed to replace aqueous or semi-aqueous based cleaning 
processes to eliminate the problems of moisture damage to parts and water 

C. In one embodiment; the surfactant 

contains a CO. sub. 2 -philic group; in another embodiment, the surfactant 
does not contain a CO. sub. 2 -philic group. 
DETAILED DESCRIPTION OF THE INVENTION 

The term "clean" as used herein refers to any removal of soil, dirt, grime, 

or other unwanted material, whether partial or complete. The invention may 
be used to clean nonpolar stains (i.e., those which are at least partially 
made by nonpolar **organic** compounds such as **oily soils**, sebum and the 
like), **polar** stains (i.e., **hydrophilic** stains such as grape juice, coffee 
and tea stains), compound * hydrophobic** stains (i.e., stains from materials 
such as lipstick and candle wax), and particulare soils (i.e., soils 
containing insoluble solid components such as silicates, carbon black, 
etc.). 

Articles that can be cleaned by the method of the present invention are, in 

general, garments and fabrics (including woven and non-woven) formed from 
materials 

such as cotton, wool, silk, leather, rayon, polyester, acetate, 
fiberglass, furs, etc., formed into items such as clothing, work gloves, 
rags, leather goods (e.g., handbags and brief cases), etc. 
Liquid dry-cleaning compositions useful for carrying out the present 
invention typically comprise: 

(a) from 0.1 to 10 percent (more preferably from 0.1 to 4 percent) water; 

(b) carbon dioxide (to balance; typically at least 30 percent); 

(c) surfactant (preferably from 0.1 or 0.5 percent to 5 or 10 percent); and 

(d) from 0.1 to 50 percent (more preferably 4 to 30 percent) of an **organic** 

**co-solvent** . 

Percentages herein are expressed as percentages by weight unless otherwise 
indicated. 

The composition is provided in liquid form at ambient, or room, 

temperature, which will generally be between zero and 50, degree. 
Centigrade. The composition is held at a pressure that maintains it in 
liquid form within the specified temperature range. The cleaning step is 
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s supply, cleaning tank and condenser. 

The machine may further comprise a means for **agitation** . The means for 
**agitation** may be, for example, a mechanical device like a mechanical 
tumbler, or a gas-jet agitator. The art recognized machines which may be 
used in this invention (e.g., when a densified gas is used) may be found 
in U.S. Pat. Nos . 6,012,307, 5,943,721, 5,925,192, 5,904,737, 5,412,958, 
5,267,455 and 4,012,194, the disclosures of which are incorporated herein 
by reference. 

When dry cleaning for example, fabrics, like clothing or garments, with the 

biodegradable functionalized **hydrocarbons** or silicon comprising solvents 
and the **surfactants** described in this invention, the type of machine that 
may be used for the dry cleaning process is the same or substantially the 
same as the commonly used dry cleaning machines used for dry cleaning with 
perchloroethylene . Such machines typically comprise a solvent tank or 
feed, a 

mited only to the extent that the temperature and pressure allow for the 
fabric to be cleaned. The pressure is often from about 14.7 to about 
10,000 psi, and preferably, from about 200 to about 5,000 psi, and most 
preferably, from about 250 to about 3,000 psi, including all ranges 
subsumed therein. The temperature is often from about -30.0 to about 
100. degree. C, and preferably, from about -5.0 to about 70.0. degree. C, 
and most preferably, from about 0.0 to about 45. degree. C, including all 
ranges subsumed therein. 
It is also noted herein that optional additives may be employed when 

cleaning with the **surf actants** described in this invention. Such optional 
additives include an oxidizing agent, like hydrogen peroxide, and an 
**organic** bleach activator such as those represented by the formula: 
##STR3## 

wherein n is an **integer** from about 0 to about 20 and X is hydrogen or 
SO. sub. 3 M and M is hydrogen, an alkaline metal or an immod 
ium cation. A 

more detailed description of such additives may be found in U.S. Pat. No. 
5,431,843, the disclosure of which is incorporated herein by reference. 

Other optional additives that may be employed to clean with the **surf actants** 
described in this invention include anti-static agents and deodorizing 
agents. Such anti-static agents typically include C,sub.8 -C. sub. 12 
alcohol ethoxylates, C.sub.8 -C. sub. 12 alkaline **glycols** and glycol esters. 
The deodorizing agent, on the other hand, typically includes **f ragrances** 
such as those described in U.S. Pat. No. 5,784,905, the disclosure of 
which is incorporated herein by reference. 

Still other optional additives include viscosity modifiers like propylene 
glycol and sodium xylene sulphonate . As to the amount of optional 
additives used with the **surf actants** of the present invention, such an 
amount is limited only to the extent that the additive does not interfere 
with the cleaning pro 

Cleaning results were reported 
as percent stain removal using the formula above. 

Two different heterocyclic dry cleaning **surf actants** were used alone or in 
combination with 0.2 ml of water and liquid carbon dioxide (densified 
gas) . The control was liquid carbon dioxide alone. The water was added 
directly to the bottom of the autoclave and not on the stain itself and 
the surfactant was applied directly to the stain on the cloth. After the 
wash and rinse cycles, cleaning results were evaluated and reported in 
Table below. 

TABLE 

Dry Cleaning Results on Grape juice Stains Using 
Densified Carbon Dioxide and Heterocyclic Dry Cleaning **surf actants** 

% Stain 

Stain Cloth Surfactant **polar** Additive Removal 

Grape juice Polyester None None 2.5 

Grape juice Polyester None 0.5 ml water 0.3 

Grape juic 
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ngredients such as thickeners, defoamers, **surf actants** or 
colorings may be added, as is well known in the art. 
The present invention will best be illustrated by the following series of 
examples. A series of compositions were prepared and were tested on 
simulated paint sludge samples. The test samples were prepared by coating 
the interior of a series of 40 milliliter glass vials with a synthetic 
paint sludge prepared by mixing equal amounts, by weight, of a white, 
solvent-based, high solids, acrylic, monocoat enamel (DuPont 5920) with a 
paint pigment which comprised a fifty-fifty blend of titanium dioxide and 
yellow iron oxide. A 2 gram sample of the paint sludge was placed in each 
vial, and the vials were dried at 270. degree. F. for 2 hours to produce 
highly adherent paint encrustation. The samples being tested were placed 
in the vial, and shaken on an oscillatory shaker at 400 RPM for 2 hours, 
at room temperature. The vials we 

ned mixture having very good cleaning qualities. It should be noted 
that the presences of the excess dibasic ester did not impair of the 
cleaning ability of the composition, and it is speculated that the excess 
dibasic ester functioned as an **organic** solvent. 
Example 7 

This composition comprised 30% of a 3% solution of potassium hydroxide in 
propylene glycol monomethyl ether; 35% methyl isobutyl ketone and 35% 
xylene. This composition produced a good cleaning action. 

Example 8 

This composition was identical to that of Example 7, except that SC-100 was 
substituted for the xylene. The performance of this composition was 
generally similar to that of Experiment 7. 

Example 9 

This composition was generally similar to that of Example 8, except that 2% 

by weight of sodium hydroxide was substituted for the potassium hydroxide. 
The performance of this composition was generally similar that of 
Experiment 8 . 

Example 10 

This composition was generally 

letely ineffective in removing the paint 

residue . 
Comparative Example 15 

This composition comprised a 10% solution of potassium hydroxide in 

propylene glycol. Performance of this composition was poor in removing the 
paint residue, and dissolution proceeded very slowly. 

Comparative Example 16 

This composition comprised a 10% solution of potassium hydroxide in Neosol, 

an ethanol based solvent sold by the Shell Oil Company. This composition 
was ineffective in removing the paint residue. 

Experiment 17 

This composition comprised 25% of a 10% solution of potassium hydroxide in 
propylene glycol monomethyl ether; 50% cyclohexanone and 25% methyl 
isobutyl ketone. Performance of this composition was good in removing the 
paint residue. 

Example 18 

This composition comprised 50% of a 10% solution of potassium hydroxide in 

propylene glycol monomethyl ether and 50% cyclohexanone. This composition 
was tested against **particles** of a very heavy paint syst 
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to the parameters recited in claim 19, that approximately 80 to 
95% of the utilized waste water is reclaimed for a renewed feeding or 
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resupplying to a laundering or washing process as purified water, there 
results in an enormously economical process as well as to a rather quick 
return-of-investment . 

Preferably, according to claim 20, the water losses associated with the 

process are made up by the addition of fresh water and not **primarily** by 
addition of demineralized or de-ionized water. 

According to claim 21, the waste water to be purified is treated in the 

bio-reactor for between one and ten hours, in particular between two and 
six hours, preferably approximately four hours, wherein the bio-reactor 
may in given cases be configured for recycling. This has the advantage, 
that already after 4 hours frequently only 20% of the **organic** content 
compounds remain in the waste water and the remaining 80% have been 
metabolized by the 1 

aundry waste water specific mixed biocolony or 
culture. 

According to claim 22, the water **leaving** the bio-reactor contains 

essentially only approximately 5 to 20% of the **organic** content of the 
waste water introduced at the supply side, which then may advantageously 
be simply removed by the downstream adsorber, so that the adsorber has 
long residence time before it must itself be disposed of or, as the case 
may be, changed out. 

Preferably, according to claim 23, the waste water to be purified can in 

certain conditions be supplemented with specific nutrients for the mixed 
bioculture microorganisms, in the case that the microorganisms are unable 
to obtain a special nutrient from the introduced waste waters. 

According to claim 24, the there indicated or listed filler or helper 

materials can likewise be removed from the water in accordance with the 
process of the invention, which is particularly advantageous for the 
reason that the 
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HE INVENTION 

In accordance with the present invention, it has now been discovered that 

certain especially beneficial end-use-specific glycoside surfactant-based 

detergent compositions can be suitably prepared by properly formulating 

one or more glycoside **surf actants** with certain antistatic quaternary 

ammonium **surf actants** in the absence of (or at least substantially in the 

absence of) conventionally employed laundry detergent ingredients such as 

anionic surfactant ingredients, non-glycosidic ethoxylated nonionic 

surfactant ingredients and conventional detergent builder materials. 
Thus, the present invention, in one of its aspects, is a substantially 

builder-free fine fabric laundry detergent composition which comprises, on 

a total composition weight basis: 
a. from about 10 to about 70 weight percent of a surfactant component which 

consists essentially of a combination of a glycoside surfactant and an 

antistatic quaternary ammonium s 
about 1250 part per million of a 

surfactant component consisting essentially of a combination of a 

glycoside surfactant and an antistatic quaternary ammonium surfactant in a 

glycoside surfactant to quanternary ammonium surfactant weight ratio of 

from about 1:3 to about 10:1. 
The composition and process of the present invention are especially well 

suited to and beneficial for the laundering under relatively mild washing 

conditions (e.g., mild or gentle machine **agitation** or handwashing and at 

low or cold wash water temperature) of fine fabric materials such as silk, 

nylon, polyester and wool. 
It is a particularly noteworthy feature or benefit of the present invention 

that the aforementioned antistatic quaternary ammonium surfactant 
materials provide, at a given usage level of same, substantially more 
pronounced or enhanced antistatic control within the subject glycoside 
surfactant-based formulations than they do in comparable c 
t 9 to about 13) carbon atoms; y is zero; Z is 

glucose or a moiety derived therefrom; and x has an average value of from 
1.5 to about 5 (especially from about 1.5 to about 3). 
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Glycoside **surf actants** of particular interest for use in the practice of the 
present invention preferably have a **hydrophilic**-lipophilic balance (HLB) 
in the range of from about 10 to about 18 and most preferably in the range 
of from about 12 to about 14, 

Quaternary ammonium **surf actants** suitable for use herein include any of the 

known members of that particular family of **surfactants** that effectively 
control the build-up of static electricity on fabric materials washed or 
otherwise treated therewith and thus generally include those of the 
formula: 
##STR1## 

wherein R.sub.4 is a higher alkyl radical having at least about 8 carbon 
atoms and preferably having between about 12 and about 22 carbon atoms; 
R.sub.5 is the same as R.sub.4 or is a lower alkyl rad 
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